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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal 
display device which has a wide field angle and is free from 
persistence. 

SOLUTION: In the liquid crystal display device where the 
direction of inclination of liquid crystal molecules 31 is 
designated by an electric field in an oblique direction at the 
edge of a picture element electrode 19 and that of an 
orientation control window 24, a phase plate 43 is provided 
between an upper polarizing plate 42 and liquid crystal 40. 
The phase plate 43 functions to cancel the phase difference 
in liquid crystal 40, and the transmittance is made minimum 
in the state that liquid crystal molecules 31 are slightly 
inclined. The lower end of an applied voltage is made slightly 
higher than a threshold to not only quicken the response 
but also maximize the contrast ratio. 
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[M#*I3] ifjfam^tcte, f^x r ^^#5^<< 

[0 0 0 1 ] 

iisw^m-rsats^*] ttA*^stc (l 

CD : liquid crystal display) M§8L, 43M^, i£tSU?F 
[0 0 0 2 ] 

TLCDWlCi^, 41Snrt^ 8 LCDI4» 

SL ffim»m*^^o^-cffittr*5»?, oaWI, av 

$&gd#£ SI *. * ^ S V y £SJ W-T 5 ^ << y * > t 
LTTFT&SBLfcT >r : T<i~f'* h L> ^^fLCDIi, 

[0 0 0 3] TFT«t|fi«ttS«±*cAJ(lJii:i:t^* 

$)%:W h 7 ( F E T : field effect transisto 

r) X&>Z Q 7^f^vh^^SLCDl:fc^t 

[0 0 0 4] B9»L CD»**l*»OS*¥ffiH, 
Hi Ott*©B-B*fc»ofc*fffiB't?fc*. Tttlff>3i 
SfcStE (5 0) _h(C, Cr, Ta, MofW^;^ 
b&5TFToy- (5 1) hy-fy 

(1) £— ^T'^fiJt^n, ^tl^SoTSiNx^/di 
/Jt;Si02*^b45y-M68R (5 2) 
*tlTl>5. h#6«JR (5 2) JbKI3, TFT^fg 

Miftfip-Si (5 3) w^nrt^o p-s 

i (5 3) 13, ^(7)±(cy-hli (5 1) <7>ff2#t{£^ 
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^ — ^V'^ttfcS i 02^^SA^ h (5 4) 

(LD : lightly doped) (LD) , RXf. t 

U"Y>igi£ (NS, ND) &1&fSt£tlX^Z* h 
s"<- (5 4) <o\K.T ft* 

^KttS-Cfcl?. ^-r^*^** (CH) £fcoT^ 
So ^it<b. p-Si (53) SrS-otSiNx^b 

^5Sffljte»JB (55) jmmmhk (s 

i0 5) _htci3, AK Mo^^bfrSy-- (5 6) 

au«K^y«« (57) 

. (5 5) htltL^ls* ? h*-/^U, y— 

(ns) jtwKi"f (nd> cgs^t 

v^o Ki/'fvM (16) liFu-fy^^y (2) t 
—ftXJ&mZtiX^Zo :©TFT$:134E(C«:, S 
O G (SPIN ON GLASS) , BPSG (B0R0-PH0SPHO SILI 
CATE GLASS) , T ? V yl'ttfI«0¥&fl:fttkAt (5 8) 

fri&i&2tix\,^z> a w-mti&mm (5 8) _h{ci3, n 

0 (indium tin oxide) *^aW*«JR*» *5*AW 

20 mmcommmm (59) ^asn, (5 
8) {z.miihntL=<>'i?? h*-/^try-^tti 
(5 6) {^^ti^o •rtib^Sp^sicii^y 
S K«A»fettSKfl]« (7 1) a*Rtffc*iT^5 0 - 
^BBlRJiBI (7 1) 13, Jjfftl^^uKS^o 0 coM 

[0005] JifloanftStt (6 0) ±*ctt, msm 

«g (5 9) l^f5««|CR, G, BCD;* =7 — 7>{)V 
9— (6 1) ^^KUWJcai^JK (6 2) 

^ (63), rx*. rnmmm (59) (c^ts^icr 

1 TOO^ft«i UTJgfifcSnfcifilPjfflWffi (6 4) a* 
M^t^^o I^^ISH (6 3) TFT 
Sttfll^liQC&iKEffiJR (7 2) 3WR«Jfc*iTi*S. 

[0 0 0 6 ] Itl^TFTlfi (50) ^*frS]SS (6 

o) <Dm\zn, fi<Dffimmmir&$:^'tz>m£ l B (so) 

frMAHtiX^Zo S4R (5 0) <!rl^ (6 0) 

(D^mizte, mytmirfa (p. q) ^s^^^^^-tt-^ 
ixc on (92) wtfcnr^^ c^{c#ff 

■7- (8 1) 13, Sfiiafi^^ (7 1, 7 2) icj: 0 , «[J« 
Em^XltnccSIKottlft^rn (h) J:5^*J» 

ML/d5fel3, T«|o«*« (9 1) *rft«Til[||l«3fei: 

fco, ® B s B ii (so) ^iiiiur±«(7)fi^tg (9 2) 

P#{c*3, TiU^ffi^S (9 1) *»«tfcittllHB*«:. « 
al® (8 0) ICTISJS tHR«3fe(c^ft:Lr± 

iM^^Tfe^ (9 2) tcrssiSLr, »*»a^ie^^r 

^< 0 r<7>^{3, / V^y y? (NB) ^~K^ 
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"¥tf*i5. Mltm ( P > Q) fcXvMc3PfT«cKLfc»'& 
[0007] ccoLCDtD^mi^. Ill:, 

(6 3) F^(ClBrS]^J®^ (6 4) SrRtf, *2H, i£ B B B 
(8 0) OttJMEfSj^r^HP/u h*SbOjSfe**[6j 
(H) ) M$J»U S3C, B»t« (5 9) OTifeO 
MMM (5 8) lcj:D¥Stt«rrt«>fcj*fcfc5. 
Ctf>«fiTt\ «JEBHlD^ < tD, lH^mH (5 9) <7>^ 5, 
^XtfiBlPliWWlB (6 4) (Dais/^tc, »«>;frf6]a>«# 

(8 2) (8 i) "wt, ^^*-f^^;# 

(8 2) ^«»*ft^»ia»0^^«5feWJC 
J: 5«cffijfiittiJ»« (6 4) «r*MLfc4rt(«-C»ft«E 
[0 0 0 8] 

CDm J»*» bS— BP*>> «£E« 
Bl*D^«36*b, IffMCJ: 9 , *& B H B #^- (8 1) a* 

mmjrfo (h) 36»b«»-t-5iR, — w, Ew^an, » 

#>2rftm# (8 2) ^ffllcJ:^^^^Lr^ 
h tc «t * & ^^Cae>^ B s B ^^^-^^-^{c*a6 fettfc 

[0 0 0 9] 

-rsfcfe^ksn, a«±{c^ B B B ^®j^(7>m@^^^ 
3c^s«jcas^r, HtFis* B e B ^rig®i-r-<< ^n^jD-r^ma 

[0 0 10] 9 , ?« B B B ^^3#|2Sl^tl^^iC 

[0011] 

0) _fclC, C r , Ti, T *m<r>¥— hli (11) & 
mrftZtl, I^loty-httli (12) &Mf££ 

tixi*z> 0 hmmm (12) ±\zn, P -sig 
(13) a*, hf;t (id 0>_t:fr£Sift-r5£ 5 
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fc, ftttlc»«$ixt^So p-Si«(13)ll, y 
— hli (11) oBiajS^yyK-^oft^ 
(CH) 7-+>*/MR* (CH) 0)Hfl 

(lightly doped) ^ (LD) , JEtc^rOfl-flfltt, m 

K^mvo&fcmmc k— kf>^*n7ty-^«* (n 

5) »tfKl/-fV|W (ND) t4ot*5 0, LDDl 

[0 0 12] ft^/W (CH) OilCli, LDf 
7<7 i£ (LD) &J»tfL't&miz* YtvSA^-r^^ i: L 
TJB^fenfc&A* h (14) i^^tLT^5 0 

p-SiJg (13) £»oTSH*feSJg (15) asjgjS 

jin«&ttjR (15) jifcwt ki/^>h (16) 
&tfy-;*m® (17) asfl&sstu €-^^p^te^m 

(15) MP^f:n>^^h*-;^U, p - 
S iJg (1 3) oKi/^fyfi (ND) Rtfy— 

(ns) cgg^ri^o ihbKKyti (1 

6) £>£tfy — (17) $rSot, SOG, BP 
SG, 7^ 9A*MI«0¥tt^lMI (18) 

20 n, w^*J/fMfe*flt (18) _htCJ3 I TO (indium t 
in oxide) d'bfeSMXtttt (1 9) #»**>#:bfcfc:* 

5|z±j.fk:i6«« (18) {ciiip^nfc^v^^ h 
*-;^Lry-^«s (17) fc»«s*nrt^5 0 
noJilctt:, 7}?y -f ^ K«0>BB|r|JR (3 5) ^jsK^tt 
TI/^So ^OI^I (3 5) 13, ^^fyu^^fft 

{co° , d>fc<**>* i° Krt^rssatKftfli-cfc 

[0013] :<dtft» (10) ic^ft-rsfcsjc: 
tt. FflfcJSSB (4 0) £^A,T-#ft£^£ &5±{S0o 

j<7 a«ftsa (20) 3^E«*n, ^-f^ffiic^ 

^ (21) , (2 2) ^fitsn, rixbco_h{c: 

i Tom<D&&m,m (23) as^jsistLTi^So * 
»«« (23) *fcwu M^m^ (19) 

«^ (2 4) ^Ritbnri^Sc i£fS]^J^3^ (2 4) 

zti^^^^n, fi]3&»ofcJgtti: Sturir^ 

(2 3) ±MI3. (10) HI t PCM 
*0 iESB|S]JK (3 6) ^Ritbnr^a o 

[0 0 14] *7t, TFTIK (10) ^U«^fS]g« 
(2 0) co^Wcte, ^^$4*-^] (p, Q) SrSiMciE 

(4i) (42) ^Rj^ntps. a: 

i£, >Pt^]S« (2 0) i:±ttl)^^3fe^ (4 2) <Dm\Z 

*»wfcd»3&>a*rt-cfc», ffiffises (43) #r 

ItfctlTPS. teffi^S (4 3) #y^-#^-h 

^P VA36«SPB*rRl«C— >!3tt#*iXT*D , £KI3*"|RJ 
n x, ny, nz) <7> 5 ^> » JS^T=^nx^@ 

5<9 nx£^rf £3fc^»cte, milc^j:5(c, r« B e B ^^ 
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B^nr^So c^^ftLi^, i^s^M^m^ (i 9) 
<n>^y*s^ xu, m^^-t-^iar^^Jfflis (24) <d 
*fc$rmi$#<7)^ ^ v>ic x *) m^jjiktimm £ n/^^ ft 

* (3 1) ^^^r^S^^tC^ «9*^^tlTt^ 0 £ 
fc, M3fel4^fS] (P. Q) £ft^C&UMS^^ LI* 

[0015] #JxJ;£, mO* (30) <7>JSt^||2ff£hiIE 

•e, te*a^« (4 3) co®Vrmg>ir&-bjE<nm&. mn* 
ft* (3D <omm^ni.tmu^ (43) ^3fe**A 

C^Srii;^;*^*^ m& (30) tc 

ft* (3 1) ^^l^^c^L^^^r-, igiE^gyh 

(y-?y*j7>f h (nw) ^e- Ft-iif ^) ir^So 

KA (30) (4 3) <0J3*r**#te<0Stt 

»*»-^ (3 1) Off»#fcLfc:#L 
T, (4 3) <D***ttC *¥fTfc:K-r 5 d £ lc 

(4 3) tt. J: 5 tc* i£ a B B (3 0) tc£>tt5& 

*H**«*-**S^^*>o, (3D ^ffi2>>jc 

M^LfcifcffiT, 3ifi*«:*/h (y^^t^^fh (N 

[0 0 16] *«SOLCDtt, £LT^J: 

-To 113 (a) (a) 12, *|gWJC3&»^ 

S9lJDD«EEvi:aia*TOBa«T*>.0 , IH 3 (b) 
14 (b) ft, €-*^l±$£#<JT£> 9 , ^*{Cdoit51^m 
OBB^r-^So 13 (a) *>5lM*B4 (a) J: t) , * 
SSWCWU HWn«£EJBBVrOT«»Vdtt, T# B B B ^I§£1M- 
«W««BEVtJ:Bt>K<ftoT*5B, MAttttMMBtt 

[ooi7l*«sr-tt, IH2ic^-r$a< , _bfl!i<z>£=K 

(2 0) t±«It7>«3fe« (4 2) cOfflW£*@l£« (4 
3) SrRtffcr£T\ *£ B B B (30) [CjzWZ&tBmm 
ffi*tE (4 3) C*iPt88*n5«*i4ort^o 
Z.<Dt-hb, V-T*W4*J8^, 13 (b) *6i^04 

(b) ^^tt^V-TWttftjR^bXft-f 
13 (a) M§4 (a) T^^ffiVd 

a**/MtTmin (f^lTinax) L < & 5 <fc 5 **M4 

B B B (30) (4 3) iC&tfS 

3 > h htfcTu/TdttTmax/ Trains # L< , 

Train (^ftTmax) £9*>4>LSK ({SO ftotP 

[0 0 18] tLT, *»WTI4, (&) 
K*>5iM*S (A) -SEfk-TSR, ?£ B B B »^- (3 1) 
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13. SEic; «»U/j&»o, ftfcifrfpjttfl. (3 2) 

*fc#fp] (h) *fRjt>fctttt^e>«»"r5»^«j: o ^ 

[0019] tt'l, H3 ( b ) RXfm 4(b) tc^-r 

S£K<^T«Vd£i5#fcf£tfT^ Sift*TfflTd (Sffl 
$i!Tu) tt*/hSiS^Tmin (Hr;*:Si©^Troax) J: 
/<? t?t>i£< ({SO 4otL4l\ nyh7^MtTu/ 
Tdte, h 7^ htfcTmax/TrainJ: 0 $>'h£ < 

4otll5o ^ni^Lt, *$g^T-te, B3 (a) 
Mi4 (a) {C^-TJ:5^, t^;*7tf>;*£rit< 
i6i:TClEVd^S< LT t> , Mt3z^> hit Tra 

ax/Tmin^^btl^o 

[0020] #»soteo**<Djg«6i: it, teta^K 

(4 3) ilt, spB*ffi|lXW**rtlM**«|^«: 

ZZ.tX\ nx, ny t nz^lCj»ft5SWttfflfii:ft 
tStt. Ift^iaot^CSfol (4 0) (CjottS 

[0021] gmmzmmt tr, 

x, ny, nz&mt£Z*><n£ LT— «:«3{Cf^jR^iX)tt> 
OSrffl^Si^t^So 8fc^T, ffifflaStE (4 3) 

(r) &20u m^ms. mm^m6 teR= 3 0 u m, 

!7liR= 5 0 ju m(Z>»-&OV- TSttftSirWfc^ 
9, fetS^« (4 3) *r^V^ftlr>tt*<7>V-T4»ttft* 

40 fl^Rte, nyinxOSCfitiM (4 3) C0/?^, £ 

rTI3l 0 o tf m&m&irXnhtiZo *fc, ^T^dl 

l-o^t, ?^ B B B (3 0) cOgJ¥l3 3. 6 y raT*, An (3 
0. 10i4oTI/^ e ^-HtCio^T, R, 

[0 0 2 2 ] ^*LbO«*J: 9JeiTor 

3. o v(ot5s^(c^>5o cnic^-LT, asm o 
v-2. 7 v^asBi?aa*Tj4*/htf, «tt«fiEvt 



=i> h^* btt&'&Ztifria*. T««ffiVd«:2. 7 
VgS»T£K3£S*t5. **«T-tt, 0 5 75^0 7 
^£*iT^S,fc ffi«36tg (4 3) *miz>^t 

ir^-C^So T*«ffiVdttttffl3gRtf*S < ft 

[0 0 2 3 ] 

s bb « * & «a> k w -rata asa* « * * «t 

»ft^^-5I|g^fto/t 0 

[H!2] 0 i <nA-Amzfe^tzmmmx*jbz> 0 

-«ili*4#M:B"e*>3. 

[04 ] M IC 5 ft A oSBft #tt&^l=P;lJO«JE 
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[0 5] *»W^*JS^«^*»A^«A*^S6«ic:*3 
if *Hi*«ffi-S»*WSH-Cfc So 

[16] *«noXlt^tt(c:^d^ttA»^»«(c«3 
it SBU0«fl£-a«*4#ttH-Cfc So 

[08] tt*0*A**SS««-*3«tSH«HI«fl£-ai»* 

[0 9] «*oiS B a B ^Kt^^Eir^5 0 
/0 [0 10] Bl l*>B-B«fcftofc»EB-CfcS. 
[flF**>KR] 
i o IS 

li hm^ 

13 p - S i 

■ i 6 Ki/^r >m« 

i 7 y— 

1 8 y-mt&mm 
i 9 

2 o S1£ 
^ 2 3 

2 4 iars]*j^i^ 

3 o fflcAJI 

3 1 ftAiH 6 - 

3 2 ^*!>^-^m# 

3 5, 3 6 SiillB^M 

4 1, 4 2 UltWL 
4 3 ffitatttt 
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